In the course of a study of the pigment composition of some marine algae (6) The extinction coefficient of the chlorophyllide was assumed to be identical with that of chlorophyll a.
In the course of a study of the pigment composition of some marine algae (6) certain organisms were found to possess highly active systems capable of converting chlorophyll a to chlorophyllide derivatives. Two chlorophyllides could be obtained from the diatom Phaeodactylnin tricornutunt (Bohlin) depending on the conditions of incubation. One possessed a spectrum identical with chlorophyll a, and therefore resembled the normal chlorophyllide a of higher plants (5) ; the other had a spectrum which differed from that of chlorophyll a in the Soret band region and was shown to be an atypical chlorophyllide, having a hydroxyl group of either alcohol or enol type. The present work is concerned with the properties of the chlorophyllides from Phaeodactvlumt tricornutnim, and the distribution of the chlorophyllase among some marine algae.
Materials and Methods
Marine Algae. The marine organisms used (see table II) were grown in the Erdschreiber medium described previously (6) . The diatom Phaeodactylum tricornutum was used as the source of the chlorophyllides which were examined chemically and spectrophotometrically. Cells were harvested after 1 to 2 weeks of growth by centrifuging at 2,000 X g for 5 minutes.
Chlorophyllase Assay. Chlorophyllase activity was tested by suspending the harvested algae in 50% acetone and incubating at 20°for 15 minutes. After this period, acetone was added to a final concentration of 90 to 95% to inactivate the enzyme, and the cell residue was removed by centrifugation. The (5, 11, 12) . Highly purified chlorophyllase from rye seedlings (9) requires an incubation of 10 hours with substrate to reach the equilibrium point of 85% hydrolysis. It seems unlikely that the lower chlorophyll concentration in marine algae could account for the apparent higher activity of the marine chlorophyllase when this activity is measured on a percentage conversion basis. The marine chlorophyllase resembled the chlorophyllase of higher plants in showing maximal activity in 50 to 60 %/ acetone.
The marine chlorophyllase, in addition to its dephytolating activity, was associated with a hydroxylating system. This system was very labile, since incubation of Phaeodactylum cells in distilled water for 3 to 5 minutes destroyed the capacity of the cells to form the atypical chlorophyllide on subsequent incubation in 50%, acetone. Under this set of conditions normal chlorophyllide was obtained. No evidence was gained as to the mechanism of this water effect. Perhaps water inactivation of the hydroxylating system was due to extensive disorientation of lipoprotein surfaces within the chloroplast wAhere the chlorophyllase is located (1), when cells were transferred from a sea-water to a (listilled-wvater mediumll.
The formation of the atypical chlorophyllide from chlorophyll a \xvas investigated in detail only in the diatom Pliaeodactylumi, tricoriiiutufi. Dr. T. R. Parsons (personal communication) has found that the atypical chlorophyllide can also be formed from Skeletonie7mia costatumi. It is not known whether other organisms produce this compouncl (table II) . Similar types of oxidized chlorophylls have been found to result from the enzvmic oxidation of chlorophyll a in barley leaves, and from the nonenzymic allonmerization of chlorophyll a in methanol solutions (11) .
The position of the hydroxyl group in the atypical chlorophyllide has yet to be determined. The small spectral difference between chlorophyll a and the atypical chlorophyllide a is not consistent with either hydration of the vinyl group or reduction of the carbonyl group of the isopentanone ring. The possibility that the new chlorophyllide is a derivative of allomerised chlorophyll a was at first thought unlikely.
since the spectrum of the main 1)ro(luct of allomerization, purpurin 7-lactolne-ether diester, is mlarkedfly different from that of normal chlorophyll a derivatives. However, Holt (4) isolated 3 fractions from chlorophyll a allomerized in methanol, and of these Mg-10-oxy-nmethyl pheophorbide a, and its Mg-free derivative, possessed spectra which where closely similar inl the visible region to those of nmethyl chlorophyllide a and methyl pheophorbide a. In particular, the spectrum of Mg-10-oxy-methyl pheophorbide a differed from that of chlorophyll a only in the ratio of the blue to red maxima (E429 mas: EG60 mg -1.44) and in the inflection between 410 and 415 mjiL. 
